Females of some Old World primate taxa advertise their sexual receptivity with exaggerated sexual swellings. Although a number of hypotheses have been proposed, the function of this conspicuous trait remains unsolved. This review updates information on the phylogenetic distribution of exaggerated swellings and identifies aspects of the morphology, physiology and behaviour of species with this conspicuous trait. Some of these patterns represent new information, while other patterns have been previously identified, but not in ways that control for phylogeny. This review shows that exaggerated swellings are correlated with some features that serve to confuse paternity certainty among males, while other features tend to bias paternity towards more dominant males. Hypotheses for the evolution of exaggerated swellings are then reviewed and critically evaluated. Individually, no single hypothesis can account for all the patterns associated with exaggerated swellings; however, a combination of different hypotheses may explain the contradiction between confusing and biasing paternity. I suggest that exaggerated swellings can be viewed as distributions representing the probability of ovulation (the graded-signal hypothesis). In the context of this probabilistic model, exaggerated swellings enable females to manipulate male behaviour by altering the costs and benefits of mate guarding, so that dominant males tend to guard only at peak swelling, but females can mate with multiple males outside peak swelling to confuse paternity. This hypothesis makes testable predictions for future comparative and observational research.
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The females of many primate species signal proceptive and receptive sexual behaviour with changes in the size, shape, turgidity and colour of their perineal skin (Rowell 1972; Dixson 1983) . These visual signals are quite varied, and they are found in all primate radiations, including species as diverse as ringtailed lemurs, Lemur catta (Jolly 1966), tarsiers, Tarsius bancanus (Wright et al. 1986 ), mantled howler monkeys, Alouatta palliata (Glander 1980) , patas monkeys, Erythrocebus patas (Dixson 1983) , and whitehanded gibbons, Hylobates lar (Dahl & Nadler 1992) .
The focus of this paper is on a derived form of sexual advertisement in which swellings have become exaggerated, most notably in terms of size. These 'exaggerated swellings' are found only in the Old World monkeys and apes, and the swellings that result are quite substantial. For example, when maximally swollen, female body weight increases by approximately 14% in chacma baboons, Papio ursinus (Bielert & Busse 1983) , up to 17% in pigtailed macaques, Macaca nemestrina (Dixson 1983) , and possibly over 25% in some subspecies of red colobus, Colobus badius (Struhsaker 1975) .
Several lines of evidence suggest that exaggerated swellings are costly for females. First, increased body weight should make travel more costly, especially in an arboreal setting (Schmidt-Nielson 1984) . Second, exaggerated swellings are thought to involve intra-and extracellular water retention (Dixson 1983) ; thus, fluids that could be used in other bodily functions must be diverted to the signal. Finally, swollen females must deal with increased parasites (e.g. bloodsucking flies; F. White, personal communication) and minor cuts to the surface of the swelling (Hausfater 1975) , as both of these problems are increased by the smooth, exposed skin that accompanies maximum
